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In This IssueMAVS Marries Mitochondria and Inflammasomes
PAGE 348
The NLRP3 inflammasome stimulates innate immunity in response to infection and tissue
damage. Subramanian et al. reveal that optimal NLRP3 inflammasome activity requires
recruitment to the mitochondria via the adapter protein MAVS, which was previously impli-
cated only in antiviral responses.MAVS is critical for inflammatory effects in amodel of acute
kidney damage, revealing the importance of theMAVS-inflammasome interaction in disease
and suggesting a central role for the mitochondria in coordinating immune responses.
Super Strong yet Super Sensitive
PAGE 307 and PAGE 320
Two papers in this issue characterize a class of new transcriptional regulatory elements.
Whyte et al. identify exceptionally large enhancer domains at key cell identity genes and find that these ‘‘super-enhancers’’
exhibit differences from typical enhancers, including transcription factor density and content, ability to activate transcription,
and sensitivity to perturbation. Love´n et al. find that super-enhancers bound by high levels of Mediator and BRD4 coactivators
drive expression of critical multiple myeloma genes, including MYC. Transcription of these genes is especially sensitive to
BRD4 inhibition. These results implicate super-enhancers in the control ofmammalian cell identity by driving cell-type-specific
gene expression and explain why key oncogenic drivers regulated by super-enhancers are vulnerable to enhancer inhibition.
Liberation from the Pluripotent State
PAGE 335
It is unclear how the circuitry that maintains the stem cell state is dismantled during differentiation. Using a loss-of-function
screen in mouse embryonic stem cells, Betschinger et al. uncover a signaling axis at the onset of commitment that stimulates
nuclear export of the transcription factor Tfe3. Tfe3 promotes the pluripotent transcription factor network, and its inactivation
via subcellular redistribution liberates stem cells for developmental progression.
Monocytes Drive Demolition and Cleanup
PAGE 362
Ly6Clowmonocytes patrol the inside of the vasculature and secrete cytokines in response to nucleic acids, suggesting a role in
antiviral immunity and autoimmune disease. Carlin et al. now show that nucleic-acid-triggered TLR7 signaling promotes
retention in the blood vessels of thesemonocytes, which recruit neutrophils thatmediate endothelial necrosis. Themonocytes
then phagocytose the resulting cellular debris. These results suggest a role for Ly6Clow monocytes in endothelial surveillance.
Eosinophils Ease Muscle Regeneration
PAGE 376
Heredia et al. report that muscle injury promotes recruitment of eosinophils, providing a molecular link between muscle injury
and innate immunity. The immune cells provide a niche for proliferating stem cells, the fibro/adipogenic progenitors (FAPs), in
regenerating muscle. Secretion of IL-4 by eosinophils promotes proliferation of FAPs while inhibiting their differentiation into
adipocytes. FAPs also engulf necrotic debris, thus contributing directly to muscle regeneration after injury.
MAP-ing Out Liver Regeneration
PAGE 389
The regenerative capacity of the liver is impaired in liver disease and is insufficient to compensate for loss of hepatocytes and
organ function. Through an in vivo functional RNAi screen, Wuestefeld and colleagues identify the MAP-kinase-signaling
pathway component MKK4 as a master regulator of liver regeneration. MKK4 silencing in-
duces JNK1-dependent activation of key transcriptional regulators to promote hepatocyte
regeneration under conditions of acute or chronic liver failure.
Radicals Set Up Barriers
PAGE 402
Lignin is a plant cell wall component that is required formany processes, including formation
of a diffusion barrier in roots called the Casparian strip. How lignin deposition is spatially
regulated is unclear. Lee et al. find that CASPs, transmembrane proteins that mark
Casparian strips, recruit both a specific NADPH oxidase and extracellular peroxidases to
the Casparian strip site. ROS generated from these enzymes drives the localized crosslink-
ing of lignin that is ultimately required for formation of the barrier.Cell 153, April 11, 2013 ª2013 Elsevier Inc. 273
Unlocked and Loaded
PAGE 438
The initiation of replication requires the loading of hexameric helicases onto DNA to drive
replisome advancement. In this issue, Arias-Palomo et al. tackle the question of how topo-
logically closed helicase rings are remodeled to allow loading and present structural data
showing that the E. coli helicase loader, DnaC, physically opens the replicative DnaB
helicase, creating a gap sufficiently wide to accommodate single-stranded DNA. This action
helps to overcome an autorepressive element on DnaB to promote DNA unwinding.
Boosting Insulin Secretion
PAGE 413
Type 2 diabetes is associated with decreased insulin secretion from pancreatic b cells.
Lee et al. show that fractalkine and its cognate receptor CX3CR1 regulate b cell function by enhancing glucose-stimulated
insulin secretion and reducing apoptosis both in vitro and in vivo. Expression of fractalkine in islets is reduced by aging,
high-fat diet, and obesity, suggesting that therapeutic restoration of fractalkine/CX3CR1 signaling could ameliorate b cell
dysfunction in type 2 diabetes.
Cells Are Sweet on Regulatory RNA
PAGE 426
Glucose phosphorylation upon uptake into cells creates glucose-6-phosphate (G6P), which prevents the sugar’s diffusion
back across the cell membrane. Papenfort et al. now identify YigL as a sugar phosphatase that is involved in the regulation
of G6P levels in bacteria. Unexpectedly, YigL synthesis is upregulated by an unusual mechanism, involving control of its
dicistronic transcript. The small regulatory RNA SgrS, which is induced by phosphosugars, base pairs with the upstream
message in the operon to interfere with endonucleolytic yigL mRNA decay.
Evolution Streamlines Assembly Line
PAGE 461
The assembly of proteins into complexes is fundamental to nearly all biological processes. Marsh et al. show that analysis of
subunit interfaces in 3D structures can predict an ordered assembly pathway for most complexes in solution. By combining
large-scale analyses of protein structure, genome-sequence, and high-throughput protein interaction data, the authors
demonstrate that these ordered pathways are under evolutionary selection: gene fusion events tend to conserve and optimize
assembly pathways.
Molecular Recognition Optimized for Fitness
PAGE 471
Enzymes, like the ribosome, have exquisite abilities to select the correct molecular substrate from a sea of near-substrates.
Savir and Tlusty develop a mathematical model for the optimal energetic balance between chemical rate and substrate
discrimination and show that the bacterial ribosome employs conformational changes to optimize tRNA decoding. They
suggest that evolutionary pressure drove this capacity for discrimination and that the general principles derived from this
optimization can be applied broadly to questions of molecular recognition.
Reading List for Methyl-Binding Proteins
PAGE 480
To gain insights into proteins that read DNA methylation, Baubec et al. determined the binding sites for the methyl-CpG-
binding domain (MBD) family of proteins genome wide. The MBD domain directs these proteins to methylated CpG-dense
regions, whereas alternative domains or protein-protein interactions mediate binding to
unmethylated sites. These functional binding maps revise current models of DNA methyl-
ation readout through MBD proteins.
P53 Dispatches Extracellular Patrol
PAGE 449
Liver damage can lead to fibrosis (scarring), which inhibits liver function and creates a tumor-
igenicmicroenvironment. Liver stellate cells help to form fibrotic scars, and Lujambio et al. find
that p53 expressed in these cells limits fibrosis by promoting their senescence. Furthermore,
p53expression induces secretionof factors that influencemacrophagepolarization, leading to
the generation ofmacrophages that eliminate the senescent cells. p53 therefore acts both cell
autonomously and nonautonomously to inhibit tumorigenesis in the liver.Cell 153, April 11, 2013 ª2013 Elsevier Inc. 275
